General Assay Reagents: Commonly used reagents for the processing of protein microarrays included: PBS (0.01M PO4, 0.15 M NaCl, pH 7.4) and PBST (0.01M PO 4 , 0.15 M NaCl, 0.1% Tween-20, pH 7.4). Antibodies and antigens for assay incubations were diluted in rabbit serum (Vector Labs).
Blocking Reagents: Protein microarray blocking buffers used for nitrocellulose porous film experiments included: Super G Blocking Buffer (Cat# 105101, Grace Bio-Labs), StabilGuard Choice (Surmodics), Protein Array Blocker (Whatman), SEA BLOCK (Thermo Scientific), Casein Blocker (Sigma-Aldrich), and Coating Stabilizer/Blocker (SigmaAldrich). Blocking buffer for aldehyde, amine, or epoxy functionalized surfaces consisted of PBST with 5% BSA and for NHS-functionalized surfaces (Schott H and Surmodics ACT) consisted of 100 mM sodium borate buffer, pH 8.5 with 25 mM ethanolamine.
Cytokines and other proteins: Proteins used as assay antigens or spotting material included: IL6, TNF, TNF, (R&D Systems); IL-1, IL-1, IFN (Cell Signaling Technology); Goat and Rabbit IgG (Jackson Immunoresearch); and anti-goat IgG-TRITC and BSA (Sigma-Aldrich). A Control IgG Stock used for determination of binding capacity was composed of 5 mg/ml goat IgG with 0.5 mg/ml anti-goat IgG-TRITC.
Capture Antibodies: Antibodies for microarray spotting and capture of mouse cytokines were produced in rabbit and purchased from R&D Systems including: anti-IL-1, anti-IL-1, anti-IL6, anti-TNF, or anti-IFN.
Primary Detection Antibodies: Antigen-specific antibodies produced in goat for cytokine detection were purchased from R&D Systems and include: anti-IL-1, anti-IL-1, anti-IL6, anti-TNF, anti-TNF, and anti-IFN.
Secondary Detection Reagents and Systems: Anti-goat antibodies required for detection of the various forward-phase protein arrays include: anti-goat IgG-TRITC (Sigma-Aldrich) and anti-goat IgG-Alexa555 and -Alexa647 (Life Technologies).
Microarray Printing: All antigen and antibody microarrays were printed by piezo deposition using a SciFLEXARRAYER S3 printer (Scienion). The S3 was equipped with a NDP90 deposition nozzle designed to deliver 400 pL droplets. All spotting was performed under ambient temperature with humidity control set to 55%.
For assessing protein binding capacity, goat IgG was spotted using multiple depositions and serial dilutions of a Control IgG Stock resulting in deposited protein levels ranging from 20 ng down to 1 fg.
For multiplexed cytokine microarrays, antigen concentration was held at 0.25 mg/ml for spotting of all markers with a deposition of 4 × 400 pL per spot. Positive and negative control spots were deposited at the same concentrations and consisted of goat IgG and BSA, respectively.
For multiplexed antibody microarrays, capture antibody concentration was held at 1 mg/ml for spotting of all markers with a deposition of 400 pL per spot. Positive and negative control spots were deposited at the same concentrations and consisted of goat IgG and BSA, respectively.
Microarray Blocking:
Slides were blocked with appropriate blockers recommended by the manufacturer (See Reagents) for the given slide type and was performed at room temperature for 1 hour followed by 3 × PBST washes prior to each assay.
Microarray Assay Conditions:
Below are specific assay conditions for corresponding microarrays spotted (see above). Unless otherwise stated, all incubations were performed using 150 µl per well of 16-well ProPlate chambers and with shaking on an orbital shaker at 50 rpm.
For cytokine array assays, goat anti-IL-1, anti-IL-1, anti-IL6, anti-TNF, anti-TNF, and anti-INF antibody dilutions were prepared in rabbit serum. Dilutions were prepared at 1.25, 12.5, 125 pM concentrations per antibody and arrays assayed in parallel.
Detection was performed with primary antibody incubations for 1 hour at room temperature followed by a 1 hour incubation using anti-goat IgG-Alexa647 andAlexa555 secondary antibodies (1:10,000 dilutions) in PBST with 5% BSA.
For cytokine sandwich assays, IL-1, IL-1, IL6, TNF, and INF antigens were prepared at equal concentrations (4 ng/ml each) in rabbit serum. Antigen incubations were performed covered, overnight at 4°C with no shaking. Detection was performed with an antibody cocktail (1:400 each in PBST with 5% BSA) for 1 hour followed by a 1 hour incubation with anti-goat IgG-Alexa647and anti-goat-IgG-TRITC secondary antibodies (1:10,000 dilutions).
Microarray Washing:
All arrays were washed under standard conditions between incubations and at the conclusion of detection incubations. Between incubations, arrays were washed with PBST (3 × 5 min. each) in ProPlates with agitation on an orbital shaker at 50 rpm. Following the final detection incubation, arrays were washed with PBST (3 × 5 min. each), PBS (3 × 5 min. ea.) and once with H 2 O (1 min.). These wash steps were performed with agitation on an orbital shaker at 105 rpm in glass staining jars after removal of ProPlates. After the final wash, slides were allowed to dry at room temperature for 10 min. prior to data acquisition.
Microarray Scanning and Data Analysis: All fluorescence scanning was performed with a GenePix 4000B Microarray Scanner (Molecular Devices) equipped with a 532 nm excitation/575 nm emission channel for detection of TRITC or Alexa555 and a 635 nm excitation/675nm emission channel for detection of Alexa647. All scans were performed using 10 µm resolution and analyzed using GenePix Software (version 6.1, Molecular Devices). Signal-to-Noise was calculated by taking individual spot signals and dividing by their local backgrounds. Comparative data presented were obtained using the same scanning parameters and including brightness/contrast settings.
